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METHOD AND/OR ARCHITECTURE FOR GENERATING SUPERSET 
PINOUT FOR DEVICES WITH COMBINED PROGRAMMABLE LOGIC 
AND HIGH-SPEED SERIAL CHANNELS 

Field of the Invention 

The present invention relates to a method and/or 

architecture for implementing interfaces generally, and more 


particularly, to a method and/or architecture for implementing a 
family of programmable logic and high-speed serial channel devices. 

Background of the Invention 

Superset pinouts are used on packages that house 
different densities of complex programmable logic devices (CPLD) . 
Transceiver devices (or the like) with varying number of channels 
have unique pinouts to accommodate the varying I/O requirements. 
However, increasing the number of pins increases power consumption. 
Larger numbers of channels also need additional die space. 
Furthermore, programmable logic devices (PLDs) and transceiver 
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devices are typically mounted in separate packages to accommodate 

unique I/O packaging requirements for each device. 

Devices with combined programmable logic and high-speed 

serial channels are increasingly appearing in the marketplace. 
5 However, defining unique pinouts for parts with different 

programmable density or different high-speed serial transmission 
■™ bandwidth within a family of parts makes applicability difficult 
^ for users (i.e. , migration between higher and lower density parts) . 
^sJ For example, when a user desires to switch to a transceiver with a 
1§ larger number of high-speed serial channels, the board layout for 
^ the transceiver chip needs to be changed. Such a change can 
ffi include the footprint of the transceiver device, routing of the 
U transceiver chip, and/or other affected routing on the board. 

Additionally, complex routing and timing issues between the devices 
15 will have to be resolved. 

Summary of the Invention 

The present invention concerns a method for generating 
superset pinouts for a family of devices, comprising the steps of 
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(A) defining a pinlist for each device within the family of 
devices, (B) generating a superset listing of pins from the 
pinlist, (C) creating the superset pinout for the family of 
devices, and (D) marking each pin of the superset pinout associated 
with each member of the family of devices. 

The objects, features and advantages of the present 
invention include providing a method and/or architecture for 
implementing programmable logic and high-speed serial channel 
devices that may have different gate densities and/or different 
numbers and functions of transceiver channels that may all be 
accommodated by a superset pinout that may (i) allow migration 
paths to higher CPLD gate densities, (ii) increase 
serializer/deserializer (SERDES) transceiver bandwidth, (iii) 
reduce or eliminate footprint change when users replace a device 
with another having a different programmable logic gate density, 
(iv) provide a common footprint, (v) reduce or eliminate layout 
change when users replace a device with another having a different 
number of high-speed serial channels, (vi) reduce production costs 
thereby providing a savings to the manufacture and/or (vii) reduce 
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or eliminate layout change when users replace a device with another 
having different high-speed transceiver function. 

Brief Description of the Drawings 

These and other objects, features and advantages of the 
present invention will be apparent from the following detailed 
description and the appended claims and drawings in which: 

FIGS. 1 (a-b) are flow charts illustrating preferred 
embodiments of the present invention; 

FIG. 2 is a detailed block diagram of an exemplary 
implementation of the present invention; and 

FIG. 3 is a detailed block diagram of an exemplary 
implementation of the present invention. 

Detailed Description of the Preferred Embodiments 

Referring to FIGS, la and lb, processes (or methods) 50 
and 50' are shown in accordance with preferred embodiments of the 
present invention. The process 50 (or 50') may provide (or 
generate) a superset pinout for a family of devices. Such a family 
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Pinout may refer to a layout of the signals for a device 
(e.g., a list of physical pins of a device package and functions 
assigned to those pins) . For example, a pinout may be a list of 
pins and pin functions for quad flat pack (QFP) (e.g., pinl = 
5 ground, pin2 = signal A, etc.) and for a ball grid array (BGA) 
(e.g., Al=Ground, A2 = signal A, etc.) Pinlist may refer to a list 
\zJ of signals for a device to be assigned to physical pins to become 
S the functions of the pins (e.g., the ground, signal A, etc.) . For 
simplicity a BGA ball may also be referred to as a pin. 
1<B The present invention may be directed to a method for 

generating superset pinout for devices with combined programmable 
logic with high-speed serial channels. The method 50 (or 50') may 
U provide common footprints and layouts for a family of devices. The 
process 50 of FIG. la may comprise a state 52, a state 54, a state 
15 56, and a state 58, The superset pinout method 50 may be as 
follows : 

While in the state 52, the process 50 may define the 
pinlist for each device within a family of devices. The process 50 
may define what pins and how many of each are required for each 
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device (as if generating a unique pinout for that device) . For 
example, if there are two members in the family for which to create 
a superset pinout, then the individual pinlist may be: 

MEMBERA: AABC (two pins of A) 

MEMBERB: ABD 

While in the state 54, the process 50 may generate a 
superset listing of pins from the individual pinlist (e.g., 
combining pins that can be shared by more than one member) . The 
process 50 may note which pins are applicable to which device 
members. Therefore, from the two members MEMBERA and MEMBERB, the 
superset pinlist may be AABCD. 

While in the state 56, the process 50 may create a pinout 
for a chosen package (e.g. QFP, BGA, etc.) for each signal in the 
superset pinlist. The method 50 may allocate a pin in the pinout. 
Other factors that generally come into play in creating a pinout 
may also be considered (e.g., certain signals may have to be 
adjacent in the pinout, etc.) . However, each physical pin may have 
a single function. For example, a pin associated with function C 
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may not have function D too, even though the signals C and D may 
apply to different members. 

While in the state 58, the process 50 may mark pins 
associated with each member after the pinout is completed. The 
process 50 may generate a pinout specific to a particular device 
member by marking (or customizing) the superset grid for each 
member using information generated at the state 54 (e.g., 
information regarding which pin is applicable to which device) . 
For example, a single A may be applicable to both members MEMBERA 
and MEMBERB, while C may be applicable to member MEMBERA. Pins not 
applicable to a particular member device may be marked "no-connect" 
for the device. Users may then optionally ignore the no-connect 
pins if using one specific member of the family. Therefore, the 
process 50 may provide a footprint that may be common to all 
members in the family and a superset pinout that accommodates the 
needs of all members. 

The method 50' of FIG lb may be similar to the method 50 
of FIG. la. However, while in the state 54', the process 50' may 
generate a superset listing of pins from the pinlist. While in the 
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state 58' the process 50' may generate a pinout specific to a 
particular device member by deciding and then marking (or 
customizing) the superset grid for each member using the pinlist. 

Referring to FIG. 2, a block diagram of system (or 
5 circuit) 100 is shown illustrating an implementation of the process 
50 (or 50') . The circuit 100 may be a BGA layout. In one example, 
y the circuit 100 may be a PSI family member with lOOK programmable 
logic gate density and one set of transceiver channels at 2 . 5Gbps . 
The circuit 100 may also have predetermined features (e.g., I/O 
IQO technologies, such as InfiniBand compliant, or any other 
;S appropriate technologies) . A version of the InfiniBand 

m Specification (i.e., version 1.0. a) was published June 2001 and is 
M hereby incorporated by reference in its entirety. In another 
example, the circuit 100 may have the same footprint and layout, 
15 for another member that may have the same capacity, however, the 
transceivers may be SONET compliant. 

Referring to FIG. 3, a circuit 100' is shown illustrating 
an implementation of the process 50 (or 50') . The circuit 100' may 
be a BGA layout. In one example, the circuit 100' may be another 
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PSI family member with lOOK programmable logic gate density and two 
sets of transceiver channels at 2.5Gbps. The circuit 100' may be 
InfiniBand compliant (e.g., a serial transceiver function). In 
another example, the circuit 100' may have the same footprint and 
layout, for another member with different locations of no-connect 
pins and the transceiver being SONET compliant. 

The process 50 (or 50') may generate a superset pinout 
for a family of programmable serial interface (PSI) devices. The 
process 50 (or 50') may allow for different gate densities and 
10^ different numbers and functions of transceiver channels to be 
accommodated by a superset pinout. The process 50 (or 50') may 
ig provide a user with a PSI device design migration path to higher 
y= CPLD gate densities and more SERDES transceiver bandwidth within a 
common footprint. The process 50 (or 50') may eliminate footprint 
15 changes when users replace a device with another having a different 
programmable logic gate density while in the same family, since a 
common footprint exists for the two members. The process 50 may 
eliminate footprint changes when users replace a device with 
another having a different number of high-speed serial channels 
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while in the same family, since a common footprint exists for the 
two members . 

The process 50 (or 50') may eliminate footprint changes 
and reduce or eliminate layout changes when users replace a device 

5 with another having different functions for the high-speed serial 
channels. The process 50 (or 50') may reduce or eliminate routing 

y changes when users replace a device with another having a different 

% programmable logic gate density while in the same family, since a 

Q 

common footprint exists for the two members. Therefore, users may 



family without external components to allow for later changes, 
without affecting layout. The process 50 (or 50') may reduce or 
eliminate layout changes when users replace a device with another 
having a different number of high-speed serial channels while in 



savings for manufacturers. For example, one device member having 
one serial channel may call for a single transceiver block. At the 
same time, another member in the same family may have the same 
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design board layouts to accommodate for more than one member of a 
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the same family . 



The process 50 (or 50') may provide additional cost 
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footprint and two transceivers channels (e.g., implement two 
transceivers blocks) . The method 50 (or 50') may allow the devices 
to have the same layout, while the device having fewer channels may 
not incur the additional cost of a second transceiver block. 

The function performed by the flow charts of FIGS, la and 
lb may be implemented using a conventional general purpose digital 
computer programmed according to the teachings of the present 
specification, as will be apparent to those skilled in the relevant 
art(s). Appropriate software coding can readily be prepared by 
skilled programmers based on the teachings of the present 
disclosure, as will also be apparent to those skilled in the 
relevant art(s). 

The present invention may also be implemented by the 
preparation of ASICs, FPGAs, or by interconnecting an appropriate 
network of conventional component circuits, as is described herein, 
modifications of which will be readily apparent to those skilled in 
the art (s) . 

The present invention thus may also include a computer 
product which may be a storage medium including instructions which 
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can be used to program a computer to perform a process in 
accordance with the present invention. The storage medium can 
include, but is not limited to, any type of disk including floppy 
disk, optical disk, CD-ROM, and magneto-optical disks, ROMs, RAMs, 
5 EPROMs, EEPROMs, Flash memory, magnetic or optical cards, or any 
type of media suitable for storing electronic instructions. 

While the invention has been particularly shown and 
^£ described with reference to the preferred embodiments thereof, it 
'"J will be understood by those skilled in the art that various changes 
in form and details may be made without departing from the spirit 
and scope of the invention. 
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